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SDN JOURNEY (SO FAR)
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SDN JOURNEY (IN PROGRESS)

Fixed 
Parser Fixed Header Processing Pipeline

L2
 T

ab
le

IP
v4

 T
ab

le

IP
v6

 T
ab

le

AC
L 

Ta
bl

e

L2
 H

dr
Ac

tio
ns

v4
 H

dr
Ac

tio
ns

v6
 H

dr
Ac

tio
ns

 

AC
L 

Ac
tio

ns

Fixed function switches and NICs

Match+Action
Mem ALU

Programmable
Parser

Programmable Match-Action 
Pipeline

P4 Program

compiler

Programmable switches and smartNICs



So what happens next?



PROGRAMMABLE END-TO-END & TOP-TO-BOTTOM
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VERIFIABLE CLOSED-LOOP CONTROL

Fine-Grained Network Telemetry
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PROGRAMMABLE END-TO-END & TOP-TO-BOTTOM

NIC NICKernel stack

User space

Kernel stack

User space
DPDK

XDP/eBPF

DPDK

XDP/eBPF

BG
P

Tr
af

fic
 

En
gi

ne
er

in
g

Lo
ad

Ba
la

nc
in

g

…O
ve

rla
y 

Vi
rt

ua
liz

at
io

n

SDN Controller

Networks, for the first time, will be:
• Programmable end-to-end
• Specified top-to-bottom
• Defined entirely by software

This creates new possibilities:
• Verify network is “correct by construction”
• Measure and validate, in real-time,

against network specification
• Correct bugs through closed-loop control
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5G TRANSFORMATION

EPC: Evolved 
Packet Core

(Proprietary, Bundled)
(Closed, Telephony-Based)
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UPF

Server
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DEEP PROGRAMMABILITY
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